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Abstract Infection, pulmonary embolism caused bymostly deep venous thrombosis (DVT), hypoxaemia and drugs,
used in the treatment of chronic obstructive pulmonary disease (COPD), related arrhythmia, aspiration aremostly re-
sponsible for acute exacerbations of COPD.The incidences of DVTandpulmonaryemboluswere investigated in 56 hos-
pitalised cases with acute exacerbation of COPD. DVTwas diagnosed in six (10.7%) cases with coloured doppler
ultrasonography (CDU) and in two cases whose examinations were not sufficient enough to diagnose or refuse DVT.
Diagnosis of pulmonary emboluswas investigatedwith ventilation/perfusion scintigraphy in eight cases of clinicallymed-
ium--high-probable pulmonary embolus.Pulmonary emboluswas determined in five cases (8.9%). Age, weight, height,
disease course, pulmonary function tests, arterial blood gases and haematocrit values of the cases did not predict the
diagnosis of DVTandpulmonaryembolus in ourcases.r2002 Publishedby Elsevier Science Ltd
doi:10.1053/rmed.2002.1313, available online athttp://www.idealibrary.comon
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Chronic obstructivepulmonarydisease (COPD) consists
of chronic bronchitis and emphysema. Morbidity and
mortality of COPD are increasing in the recent years
(1,2).The treatment of a patient with acute exacerbation
depends on the determination of exacerbation causes.
While many exacerbations are mild and treatable on an
outpatient basis, hospitalisation and intensive care are
needed for some cases. Acute exacerbation increases
the mortality andmorbidity of the disease regardless of
the reason of exacerbation (2).
Infection is demonstrated as themost frequentreason
of exacerbation. Cardiac failure, pulmonary embolus,
pneumothorax, inappropriate oxygenusage, respiratory
depressant drugs, some metabolic disorders and nutri-
tional defects are the other reasons following infection
(3).
TheriskofpulmonaryembolisminCOPDis increased,
itsmost common reason being decreasedmobility. Con-
gestive heart failure, smoking, being elderly and steroid
usage are other reasons (3,4).Themost frequently deter-
mined origin of embolus is deep venous system. As a re-
sultof decreasedmobility, venous stasis causes thrombusReceived1October 2001, accepted in revised form 23 January 2002.
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ary embolus are not known exactly. So, we planned to
research the frequency of deep venous thrombosis
(DVT) and pulmonary embolus prospectively in patients
who have been hospitalised in our clinic with acute ex-
acerbation of COPD diagnosis.
MATERIALANDMETHODS
Cases with COPD acute exacerbation, followed-up in
our outpatient clinic, were hospitalised according to
AmericanThorax Society (AST) and European Respira-
tory Society (ERS) National Council reports criteria
(Table1). Cases, which ¢t to the inclusion criteria, were
enrolled to the study (Table 2).
Lower extremity coloured doppler ultrasonography
(CDU) was performed for DVT in the ¢rst day of hospi-
talisation. Noncompressibility of venous segment, the
presence of echogenic material within the venous lumen
were regarded as thrombophylebitis.Venous distension,
loss of phasicity, response toValsalva maneuver and aug-
mentation of spontaneous £ow were regarded as symp-
toms of thrombophylebitis.
Venography was performed in cases whose diagnosis
of DVTwas suspicious with CDU. Pulmonary perfusion
scintigraphy was performed on patientswho had sudden
chestpainwith shortness of breath and/or hypocapnia of
TABLE 1. Hospitalisationrules in COPDacute exacerbation
1.Dyspnoea cough, increased sputum and at least one of the
following:
a.Lackof improvementor feeling bad inspite of suscep-
tible treatment
b.Discomfortwhenwalking betweenrooms
c.Not sleeping or feeding because of dyspnoea
d.Badgeneral condition as a resultof pulmonary status
e.Progressive complaints
2.Acute cor pulmonale
3.Planned surgery
4.Side-e¡ects ofthe treatment
TABLE 2. Inclusion criteria
1.Atleastonecriterionof hospitalisationbecauseof acute ex-
acerbation of COPD
2.No ¢ndingof clinical or radiologicallungcancer
3.Nomalignanthaematologicaldiseaseor solidvisceralmalig-
nancy
4.No systemicdisease except COPD
5.Noreason of e¡ort restriction except COPD
6.Notbeingintheriskgroup of DVTandpulmonaryembolus
except COPD
TABLE 3. Diagnostic algorithm
TABLE 4. Demographics andresults of pulmonary function
tests, bloodgasses, haematocrit values
Mean7SD
FEV1 (ml) 9437280
FVC (ml) 19177800
FEV1/FVC % 52713
FEF25^75% (ml) 5107366
PaO2 (mmHg) 57717
PaCO2 (mmHg) 47711
pH 7.4270.05
HCT (%) 4476
Age (year) 67.5710
Height (cm) 16178.6
Weight (kg) 63712.4
Illness duration (year) 13.977
TABLE 5. DVT in acute exacerbation of COPD
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monary embolus (Table 3).
RESULTS
Fifty-six patients, 46 men and10 women, were enrolled.
The average age was 67.5710. Mean height and weight
were 16178.6 cm and 63771.4kg, respectively. The
youngest patient’s agewas 41and the oldest was 85. Dis-
ease duration was 13.977 years according to their ana-
mnesis. The initial pulmonary function tests (PFT),
arterial blood gases (ABG) and haematocrit values were
given inTable 4.
DVTwas examined with CDU in all the cases. Acute
and/or sub-acute DVTwere shown in ¢ve patients.Veno-graphy was performed in two suspicious cases with
CDU.DVTwas diagnosed in one of the two by venogra-
phy but not in the other (Table 5).
Pulmonary ventilation/perfusion scintigraphy wasper-
formed in clinically suspicious eight pulmonary embolus
cases. Pulmonary embolus was diagnosed in ¢ve of them
(Table 6).
Pulmonary embolus, pulmonary embolus+DVT and
only DVTwas diagnosed in 3,2 and 4 of the 56 cases, re-
spectively (Table 7).
DISCUSSION
COPD patients experience on an average 2^4 acute ex-
acerbations per year (5). Each acute exacerbation is ac-
cepted as an important mortality and morbidity cause
in these patients. The incidence of pulmonary embolus
as a reason for acute exacerbation is unknown.Reported
TABLE 6. Pulmonary embolus in acute exacerbation of
COPD
TABLE 7. Diagnosed cases
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COPD is about19% in caseswho are clinically susceptible
to pulmonary embolus, and 1.4% in cases who are not
clinically susceptible and whose PaCO2 are more than
50mmHg. It was reported in the ERS report that the
frequency of pulmonary embolus in COPD patients was
higher in the post-mortem studies (28^51%) than it was
supposed (2).
It is known that the origin of embolus in nearly all pul-
monaryembolus cases is lower extremity venous system
(6). It is accepted that frequency of DVTand pulmonary
embolus are increased because of the decreased e¡ort
capacity which is accepted as the most important risk
factor (7).
Prescott et al. diagnosed DVT in 8.9% of 45 cases with
ultrasonography and I-125 ¢brinogen scanning. Schono-
fer et al. diagnosed DVT in 10.7% of 196 patients with ul-
trasonography (6,8). Winter et al. revealed 44.8% DVT
rate in a similar group (9).We diagnosed DVT in 6 out of56 patients (10.7%) with CDUand venography that were
regarded as suspicious with CDU.
The high rate of pulmonary embolus is a well-known
reality in DVT-positive cases (10). Pulmonary embolus
was not investigated in the studies of Prescott, Schono-
fer andWinter. Some researchers believed that undeter-
mined DVT in their cases was the defect of the studies.
We diagnosed pulmonary embolus with ventilation/per-
fusion scintigraphy in ¢ve of the eight patients with clini-
callymoderate ^high-probable pulmonary embolus.Not
only these patients represented 8.9% of all cases, but
they also represented 42.8% of patients diagnosed for
DVT.DVTwas not identi¢ed in pulmonary embolus diag-
nosed in two cases.
In the studyof Huisman etal. stressing the importance
of DVT, it was reported that high-probable pulmonary
emboluswas determinedwithpulmonaryperfusion scin-
tigraphy in 43.5% of the caseswho hadDVT in their low-
er extremities and no clinical signs of embolus. Huisman
supported that embolusmustbe searched for the aetiol-
ogyof acute exacerbation of COPD, even if therewas no
clinical suspicion (10).But Prescottet al. concluded that it
was di⁄cult to diagnose pulmonary embolus in COPD
patients. He claimed that ventilation/perfusion mis-
matching in COPD patients could cause small
patchy appearance in pulmonary ventilation/perfusion
scintigraphy.Thus, small perfusion defects caused by pul-
monary embolism could not be diagnosed or same con-
ditions and air cysts could cause over-diagnosis. They
supported that searching DVTwas the most favourable
investigativemethod than searching pulmonary embolus
withventilation/perfusion scintigraphy (6). Since pulmon-
ary embolus results mostly in DVT and searching DVT
with CDU had less false-positive results, both of them
were given the samemedication.
In our study, we determined DVT and/or pulmonary
embolus in nine (16.07%) out of 56 cases with acute ex-
acerbation of COPD.
We did not ¢nd any signi¢cant relationship between
DVT and/or pulmonary embolus with pulmonary func-
tion tests, arterial blood gas values, disease duration,
weight andheightof patients. Schonoferetal. has also re-
ported that there was no relation between the same
parameters and DVT (8). He claimed that the main rea-
son of thrombus and embolus in these patients was de-
creasedmobility.
From the view point of current literature and our in-
vestigation’s high incidence ofDVTandpulmonary embo-
lus indicate the risk of venous embolus and DVT in
patients with acute exacerbation of COPD.
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